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Abstrak 
Kebolehan untuk menukarkan tenaga suria kepada tenaga elektrik ataupun 
"photovoltaic' merupakan revolusi dalam pembangunan pad a masa kini. Sistem sel 
solar merupakan salah satu altenatif untuk membekalkan tenaga elektrik pada masa kini, 
di mana sistem sel solar akan menukarkan arus elektrik yang terhasil bersesuaian 
dengan keperluan peralatan rumah. Dalam masyarakat yang serba moden dan maju, 
tenaga elektrik merupakan sumber tenaga yang penting untuk rutin seharian kita, 
termasuklah masyarakat di kawasan pedalaman.Di Malaysia, sistem sel solar belum 
digunakan secara meluas, kecuali di kawasan luar Bandar dan pedalaman. Ia merupakan 
alternative yang terbaik dan efektif bagi membekalkan tenaga elektrik di kawasan 
tersebut. Bagi projek ini, sebuah model sistem solar akan dibina untuk membekalkan 
tenaga elekrik khusus untuk kegunaan harian di rumah .. 
Abstract 
The ability to produce electricity directly from the sun's energy or also known as 
photovoltaic is a revolutionary development. Solar cell system is another alternative to 
provide electricity in this recent day, where the solar cell system is use to produce the 
electricity to supply house appliances. In today's modern and advance society, 
electricity is an important source of energy for our daily routines, even though in rural 
areas. In Malaysia, a solar cell system is not widely used, except in rural areas. It is the 
best and cost effective way to provide electricity in the remote areas. Most power 
modules deliver direct current (DC) electricity at 12 volts (V), whereas most common 
household appliances in Malaysia excess alternating current (AC) at 230V.The 
installation will include the solar cell systems with the back up batteries. In this project, 
a solar cell system will be developed for house electrification 
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1.1 Introduction to Solar CeU System 
Solar Cell System has the ability to produce electricity directly from the sun's 
energy and it is a clean renewable source of energy because they need no fuel supplies 
and gives no pollution. It is an innovative development because in Malaysia it is not 
widely used due to a very high cost requirement, although the uses of these systems have 
grown rapidly in recent years in other countries such as Europe and Japan. [1] 
However, these unique energy devices are now seen in places as common as the 
garden (solar powered lights), the highways (solar powered traffic lights and sign lights), 
and in common calculator. [7] 
1.2 Definition of Solar CelJ System 
Solar Cell is a device that can convert solar energy directly into electricity. Most 
of solar cells are made of silicon and it is a hard material that is either dark blue or red in 
appearance. "Solar Cell" in phrase solar cell system here referred to the photovoltaic, 
where photovoltaic means a technology that can convert light (solar energy) directly into 
electricity. [2] 
The tenn "system" is used to describe the complete set of equipment used in 
converting solar energy to the final requirement such as light, heat, sound and many 
more via electricity energy. The complete set of equipments consist of solar cell panel, 
energy storage (battery), charger regulator and inverter, where consisting depending on 
the type of the desired energy that will be produced. For example lights, pumps and 
generator. [2] 
1.3 Development of Solar Cell System 
The first solar cells (PV cells), built in the 1950s, had efficiencies of less than 
4%. They were the first solar cells that are developed to power the space satellites. After 
the oil crisis in the early 1970s, solar cells were developed for a wide range of terrestrial 
applications. When correctly designed and installed, solar cell system operated for many 
years and over the last 10 years, solar cell system have been installed in developing 
countries to supply power for water pumping, refrigeration, lighting, village 
ectrification, communications and other applications. [1] 
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1.4 Methods of Solar Cell System 
Mainly there are four major ways of achieving the solar cell systems. They rise 
according to their applications. The first method of solar cell system is the PV System 
without Batteries. This method is usually used for simple electrification such as 
electronic calculator and solar water pumping. These can be illustrated by the Figure 1.1 
below; 
I SOlARnLL'ANEL 1r- -~8 8 
Figure 1.1: PV System without Batteries 
The second method is the PV System with Battery. The solar powered lights in the 











Figure 1.2: PV System with Battery 
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The third method is the PV System with Inverter. For this solar cell project, this 









Figure 1.3: PV System with Inverter 
The last method is the PV System with Multiple Load and Diesel Back-up. It is a 
large DC system, where the number of battery and solar cell panel that used is increases. 
Usually, large system are using this type of method, such as street lamp, lighting for a 
community-building, refrigerator for vaccine storage and floating solar powered pump. 
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Figure 1.4: PV System with Multiple Load and Diesel Back-up 
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1.S 	 Project Overview 
The project is based on the third method of DC system, where the installation of 
the solar cell systems will include the back up batteries. It allows the developed solar 
cell system for small house appliances, such as for radio, television, lamp, fan, cooking 
tools. This project of solar cell system contains a solar cell panel that will deliver DC 
electricity at 12 V, and then will be inverted to AC electricity at 230 V, whereas most 
common household appliances in Malaysia excess AC at 230V. 
This project involves the design and fabrication of hardware that includes the 
circuitry connected between the components and also development of the solar cell 
system. The hardware component is basically divided into four different parts, consisting 
of the solar cell panel, battery, charger regulator and inverter. 
1.6 	 Project Objectives 
The objectives of this project are as follows: 
1. 	 Design and analyzing the circuit that converts the DC to AC voltage. 
2. 	 Design the connection in solar system, consists of the selected 
components. 





2.1 Introduction to Solar Cell System Application 
One of the applications of solar cell system is house electrification. The previous 
system before the introduction of solar cell systems uses a small power loads such as 
lead-acids battery or sometimes diesel generator. There are many advantages of using 
solar cell system compare to the other alternatives, such as; 
I. 	 Solar cell systems have no fuel requirements: 
In rural areas, diesel or kerosene fuel supplies are erratic and very 
expensive. The recurrent costs of operating and maintaining solar cell 
system are small. [2] 
6 
-
11. Solar cell systems are modular: 
A solar cell panel is composed of individual solar panel (solar module) 
so each system can be sized according to their applications. [2] 
iii. Solar cell systems can be used to improve quality of life: 
For example, the provision of lighting in a rural school allows evening 
educational or community activities and refrigeration at a health centre 
improves effectiveness of immunization programmes. [2] 
IV. Solar cell systems are highly reliable: 
The reliability of solar cell panel is significantly higher than the diesel 
generators or wind generators. [2] 
v. Solar cell systems are easy to maintain: 
Operation and routine maintenance requirements are simple as well as 
cleaning the surface of the solar panel from dust and the maintenance of 
the battery. [2] 
VI. Solar cell panel have a long life: 
There is little degradation in performance over 15 years. [2] 
vii. Solar cell systems provide national economic benefits: 
Reliance on imported fuels such as coal and oil is reduced. [2] 
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viii. Solar cell systems are environment friendly: 
There is no hannful pollution through the use of a PV system and no 
contribution to "greenhouse gases". [2] 
IX. 	 Solar cell systems are economically viable: 
On a life cycle cost basis and taking into consideration the higher 
reliability of PV, many small-scale applications can be more 
economically powered by solar cell system than with diesel systems, or 
other small power supplies. [2] 
In some rural areas, solar cell system has been developed to enable quality 
lighting and small AC appliances (radio, television, small kitchen appliances, small 
power tools, etc.) to be operated from storage batteries recharged from photovoltaic 
solar power. These solar products are featured with affordable price, new attractive 




1.1 Fundamental Principal of Project 
The objective of this project is to power household appliances via solar cell 
systems. The circuit is based on the third method as shown in Figure 1.3, which is a 
solar cell system with inverter. The whole system of this project contains 4 main parts, 
the solar cell panel, battery, charger regulator and the DC-AC inverter. Figure 2.1 
illustrates the project operational flow. 
Figure 2.1: Operational Flow of the Project 
All above systems are for home use only. They can power up lights, TV, fans 
and etc for basic need where electricity is not available. This is due to the amount of 
power produced by the system. [81 
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